The contribution of the coronary concentrations of propofol to its cardiovascular effects in anesthetized sheep.
Linking physiological pharmacokinetic models to models of the cardiovascular system requires knowledge of the sites in the body that mediate a drug's cardiovascular effects. We examined the role of the coronary concentrations of propofol. Nine sheep anesthetized with isoflurane (2%) were instrumented acutely for cardiovascular measurements. In a random crossover design, they were administered ramped coronary artery (CA) infusions of propofol to selectively enrich the myocardium (as indicated by the coronary sinus blood concentration) or IV infusions to achieve the same concentration range in all sites of the body. Reductions in left ventricular myocardial contractility (LV dP/dt(max)) and mean arterial blood pressure were linearly related to the propofol concentration. For the CA route, LV dP/dt(max) was reduced by 52 mm Hg/s for each milligram per liter increase in coronary sinus propofol concentration. For the IV route, the reduction in LV dP/dt(max) was equivalent to that with the CA route, showing that the coronary propofol concentration was the major contribution to this effect. For the CA route, mean arterial blood pressure was reduced by 0.6 mm Hg for each milligram per liter. There was a larger reduction (2.5 mm Hg x mg(-1) x L(-1)) for the IV route. Therefore, this effect was predominantly mediated by propofol concentrations elsewhere in the body. With use of selective coronary artery infusions in sheep, the coronary concentrations of propofol were shown to be the major contributor to the cardiac depression caused by propofol but were a less significant contributor to the hypotension caused by this drug. Models of the cardiovascular effects of propofol should account for these relationships.